Any simulation for a process in the industry is done by manufacturing a small prototype then, and this prototype is subjected to the same boundary conditions that may be encountered in the original part. This process is somewhat expensive, and repeating the manufacturing process gives a long time. Computational Fluid Dynamics (CFD), takes this action instead of the prototype. Analyzing the problems with heat transfer and fluid flow can be accomplished by CFD. It includes three stages. These represent the necessary fundamentals of any numerical simulation process. Kern's method and Bell-Delaware's method are the most commonly used correlations for the design of shell and tube heat exchanger. The turbulent flow includes a wide range of scales for the length, velocity and time. To solve all of them gives high simulation costs. Therefore, turbulence models have been designed and developed with the Navier-Stokes Equations. CFD models of turbulence are available in the software. These include the Large Eddy Simulation (LES) and Reynolds Average Navier-Stokes (RANS). Several models of RANS exist that depend on the feature of flow, for example, Standard k-ε model, k-ε-RNG model, and Reynolds Stress Model (RSM). The objective of the present work is to simulate the 3D geometry for counterflow heat exchanger with using hot oil inside the inner tube and shell and cooling water in the annuals tubes by using computational fluid dynamic (ANSYS-FLUENT 15.0).
LITERATURE REVIEW

Numerical Investigations
Hilde et al., in 2003, modeled a three-dimensional tube exchanger numerically in CFD. The results of heat transfer coefficient and friction factor were compared with established correlations. The second part of this study showed the ability of CFD to model a prototype configuration of a tube in tube exchanger. This ability decreased time and cost. A comparison is made between the numerical data and the analytical predictions and experimental results. Uday and Satish, 2005, investigated a theoretical model for a shell-side pressure drop. This model includes a pressure drop effect in inlet and outlet nozzles. Also, the losses in the segments created by baffles were studied. The results showed that for Reynolds numbers ranging from 10 3 to 10 5 correspond to the experimental results for different configurations of heat exchangers. Ender and Ilker, 2010, investigated numerically the effects of the baffle spacing, baffle cut, and shell diameter on the heat transfer coefficient and pressure drop of a shell-and-tube heat exchanger. CFD simulation is performed for a heat exchanger with a single shell and single tube pass with a variable number of baffles and turbulent flow. A comparison was made between the CFD results of heat transfer coefficient, outlet temperature, and pressure drop with that of the Bell-Delaware method. It is surprising that the differences between Bell-Delaware and CFD predictions of the total heat transfer rate are below 2% for most of the cases. That confirms the well-deserved trust that Bell-Delaware method gained in the heat exchanger industry and shows the power of CFD technique as a heat exchanger design tool. Huang, et al., 1996 , studied heat transfer improvements and fluid flow modeling. He especially focused on the algebraic terms of the resistance that is locally distributed and the coefficients of volumetric heat transfer. An experimental investigation and local flow field numerical simulations of tube bundles were followed. A CFD analysis of a tube heat exchanger was done by Kumar, et al., 2003 . A close agreement was found between the results obtained from the CFD simulation and that of the experiments. Ozden and Tari, 2010, performed a CFD analysis on the shell side, showing that Kern method yielded a very high percentage of error. Anshul, et al., 2015, performed a theoretical and experimental calculation of heat transfer numerically and they resolved the flow and temperature fields by using CFD package (ANSYS FLUENT). They were the CFD turbulence models used for investigation are k-epsilon, SST, Eddy Viscosity and Laminar model, and the boundary conditions for the computational domain are derived out of the experimental results where they also used experimental investigation for comparison purpose. They found out that the k-epsilon model gives the best model to predict the flow parameters, heat transfer coefficient and behavior of the present case of STHE. Reasonable agreement is found between the simulation and experimental data.
Experimental and Numerical Investigations
Experimental Investigations
Schlunder, 1974, presented an investigation concerned with the design, performance, and development of all kinds of heat exchanging equipment. The goal of his research was to predict a design and performance data of heat exchanging equipment, and as a result, this can be applied to investigate the engineering problems under defined conditions, thus, enabling to find out the ruling phenomena and laws. Yusur, 1997, investigated a step by step method for the thermal-hydraulic design of a shell and tube condenser. He presented a design procedure based on the Silver method in which the baffle spacings are considered one by one, then each baffle spacing is subdivided into several steps selected by the designer, and the output conditions of each step are taken as the input to the next step. Baadache, 2010, studied the thermal and hydraulic design for the new type of heat exchanger called (shell -and -double concentric tube heat exchanger) and its performance depending on the inner tube diameter of the heat exchanger. In Basma and Fadhil, 2015, published a study concerning the design of shell-and-double concentric tube heat exchangers. They studied both the design and performance calculations of the heat exchanger. The design was conducted according to Kern method with volumetric flow rates of 3.6 m 3 /h and 7.63 m 3 /h for the hot oil and water respectively. They studied: temperature, the flow rate of hot oil, and that of cold water, and the pressure drop. The efficiency of the heat exchanger was increased using-Al2O3/water nanofluid as a cold stream in the shell and double concentric tube heat exchanger. A hot stream of basis oil was used counter-currently. The results showed that as nanofluid concentrations increased, each of the overall heat transfer coefficient and the Nusselt number increased. Basma and Noor, 2017.
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WORK DESCRIPTION
The continuity equation, the energy equation, and the momentum equation controlled the flow. The transfer of mass, energy, and momentum happens by convective flow in addition to the molecular distribution and eddies. Control volume regulated all equations.
 Continuity Equation
+ + = 0 (1)
 Momentum Equation:
(
METHODOLOGY
The work uses the CFD analysis for the counterflow shell and double concentric tube heat exchanger, in order to evaluate the effect of temperature rise and pressure drop along the length of the tubes and the shell. The hot oil enters the shell side and inner tube fluid, while cold water flows in the annuals tube side. The hot fluid in the inner tubes and shell transfer heat to the cold fluid (water) that is flowing through the annuals tubes. The computational domain of the present work is represented by the following: 1-The inlet and outlet for hot oil which flows inside single pass single carbon steel tubes and a shell side. 2-The inlet and outlet for cooling water which flows inside annuals between concentric tubes.
Computational Domain
The following assumptions are used: 1-Steady-state conditions. 2-Adiabatic process. 3-No heat is generated. 4-No phase change. 5-Constant properties of the fluids. 6-No radiation effects. 7-No conduction in axial directions.
Computational Modeling
The first step of computational modeling is Geometry Modeling. It requires the geometric parameters of the model. The basic approaches to using CFD are, according to Gurbir and Hemant, 2014, and Mohammad, 2014:
Geometry:
The SOLID WORK 2014 design module was used to build the heat exchanger geometry in 3D
form. The geometry is shown in Fig.1.   Figure 1 . The geometry of the test section.
Mesh:
Mesh generation is a very important step of the pre-processing stage because it fits the limits of the computational domain. The irregular mesh was adopted because of the complex geometry used. The mesh generation for the present work is shown in Fig 2.a,b, 
Solver:
Problem Setup
The mesh is checked, and the analysis type is changed to Pressure Based type while the velocity formulation is changed to absolute and time to steady state.
Models
Energy is set to ON position. Viscous model is selected as "RNG k-ε model.
Materials
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Number 11 27 The create/edit option is clicked to add water-liquid and forty stock oil and carbon steel to the list of fluid and solid respectively from the fluent database.
Cell zone conditions:
The parts are assigned as water, forty stock, and carbon steel as per fluid/solid components.
Boundary conditions:
The desired mass flow rate and temperature values are assigned to the inlet nozzle of the heat exchanger. The hot oil and cold water inlet temperatures are set to 348 K and 293 K respectively. At the outlet nozzle, zero gauge pressure is assigned, to obtain the relative pressure drop between inlet and outlet. A uniform velocity profile is assumed at the inlet. No slip condition, and zero heat flux boundary condition is assigned to the outer shell wall. This is done by assuming the shell is perfectly insulated outside.
Run Calculation:
The number of iteration is set to 106250 and the solution is calculated and various contours, vectors, and plots are obtained. The contours of temperature and velocity are shown in 
CONCLUSIONS
CFD provides a cost-effective alternative, speedy solution and eliminates the need for prototype. The literature review focus on the analysis of various parameters which influence the performance of the STHE. It has been observed that computational modeling is one of the efficient techniques to study this type of heat elements. The parameters like tube and shell diameter, number of tubes, pitch, and baffle angles are the important one to be worked upon. A detailed analysis using the CFD simulation will be worthy to be carried out.
The present study provides a CFD analysis for counterflow heat exchanger with the smooth tube.
The following conclusions can be detailed:
1-Good agreement is attained between the experimental and numerical results with a maximum deviation of (+3.65%). 2-Ansys Fluent is good CFD program to simulate the heat transfer cases. 3-Numerical investigation of a double concentric tube heat exchanger under the steadystate condition is carried out using finite volume method to describe the thermal behavior of the heat exchange between the three fluids along the length of the heat exchanger. The analysis is first carried out to show the validation of the mathematical model.
Sample of Calculations
The heat exchanger serves for cooling a flow of oil (forty stock) Q1 = 2.7 m 3 / h of T i1 = 100 o C to T o1 = 5 0 o C with water flowing in the tubes of T i2 = 2 0 o C to T o 2 = 2 5 o C .
The thermo-physical properties of t h e oil for an average temperature of 75°C are as follows: 
3.97×10 Viscosity
The thermo-physical properties of water fo r an average temperature of 25°C are as follows: The volumetric flow rate of water is:
For counter flows the logarithmic mean temperature difference is calculated as: 
The corrective factor F of the logarithmic mean temperature difference, corresponding to the calculated values of R and S is: F = 0.95 (14) The cross-sectional area of the tube is:
The velocity of the water in tubes is: Overall heat transfer coefficient:
The first overall heat transfer coefficient (U12) between (the fluid in the shell side and fluid in the annulus passage) is calculated as: 
The total power expenditure:
The total power expenditure of the new heat exchanger is calculated as : 
